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J. Gallen L ey

State of Tew Hzapshire T

Codes
I

t !A\‘afl éli'f’,/or
Dist Special

y Haapshire 0633700

Dear Governor Gallen:

I an forwarding to you a copy of the Glen Road Dam Phase 1 Inspection ;‘W'
Report, which was prerared under the National Program for Inspection of
“on-FTederal Dams. This report is presented for your use and is based
upen a visual inspection, a review of the past performance and a brief
hvdérological studvy of the dam. A brief assessment is included at the
mzalnalnp of the Ceport. I a02 applfoved Lue Iepodl and suppori tue
findings and reconmendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up

action is a vitally important part of this prograa.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. 1In addition, a
copv of the report has also been furnished the owner, City of Lebanon,
51 North Park, Engineering Department, Lebanon, New Hampshire 03766.

Coples of thils report will be nmade available to the public, upon
~2ruest, by this office under the Freedoa of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this progranm.

Sincerely,

Incl SCHYEIDER
As stated Colonel, Corps of Engineers
Division EZngineer
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'NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00159

Name of Dam: Glen Road Dam

City: City of Lebanon

County and State: Grafton County, New Hampshire
River: Mascoma River

Date of Inspection: November 9, 1978

BRIEF ASSESSMENT

Glen Road Dam,-also known-as-Mascoma Dam No. 33 has a
hydraulic height of 22 feet, is 175 feet.in length, and

5 feet. wide at the crest. It is a run-of-the-river timber-
crib dam, with crest faced on upstream and downstream sides
with plank decking.' , The northwest abutment consists of

two gated 63" diameter conduits with operable 1ift mech-
anisms. >A 6-feeot_low-flow sluiceway, centrally located in
the spillway, has had the gate 1lift mechanism removed.. . —.. G
The southeast abutment gatehouse is inoperable. The dam — SRR
spans a reach of the Mascoma River, and is located in west- e S
central New Hampshire. Maximum storage capacity is about T L
60 acre-feet. The pond is 0.2 miles in length with a h 9 9
surface area of about 3.5 acres. -

The dam is in poor condition. Major concerns are: the
deteriorated planking on the upstream face and crest, and
absence of much of the decking downstream; absence of and .
the deteriorated condition of structural timbers; eroded or e e
displaced rockfill on downstream side; large leakage and/or ;~}fd$;j
seepage along downstream toe, around sluiceway, and between S o
spillway and gate structure; and silt accumulation upstream
of and on the dam.

Based on small size and significant hazard potential
classifications in accordance with Corps guidelines, the
test flood is % Probable Maximum Flood (PMF). A test flood
outflow of 15,825 cfs (82 csm) would overtop the dam by "
2.8 feet (9.7 feet over spillway crest). The spillway, if NN
it remained in place, would pass 8,470 cfs or about 54 A
percent of the test flood. A major breach at top of dam eﬁLfT_!,
would probably result in the loss of no lives but could Il
conceivably cause significant property damage. SANARA

oy
e ¥

The owner, the City of Lebanon, should implement the results
of the recommendations and remedial measures given in Sec- - :
tions 7.2 and 7.3 respectively, within one year after receipt ?gftft

W of this Phase I inspection report. ,

Warren A. Guinan ‘fﬂfﬁif};
y Project Manager ;sb o
.; N.H. P.E. 2339 -9 ¥
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This Phase I Inspection Report on Glen Road Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

W) L

OSHPH W. {FENEGAN, JR., ER
Wayer Coat¥ol Branch

Tngineering Division

1

CARNEY M. “TERZIAN, MEMBER

Design Branch
Engineering Division

Q%MM%%

JOSEPH A. MCELROY, CHAIRMAN
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

B Prigan

~0F B. FRYAR /
Chief, Engtineering Division

PRV N e ¢
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, &nd
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

e et e T e T
f PRI 1Y, (T SV I Y

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of - S
field conditions at the time of inspection along with data ]
available to the inspection team. In cases where the reservoir i C
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

LI

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be -
incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on

the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event,

a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadeguate
condition. The test flood provides a measure of relative N
spillway capacity and serves as an aide in determining the Lo e
need for more detailed hydrologic and hydraulic studies, RS
considering the size of the dam, its general condition and

the downstream damage potential. -
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Figure 1 - Overview of Glen Road Dam.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
GLEN ROAD DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972
authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a National Program of Dam
Inspection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams with-
in the New England Region. Anderson-Nichols & Company,
Inc. has been retained by the New England Division to in-
spect and report on selected dams in the State of New
dampshire. Authorization and notice to proceed were issued
to Anderson-Nichols under a letter of November 20, 1978
from Max B. Scheider, Colonel, Corps of Engineers. Contract
No. DACW33-79-C-0009 has been assigned by the Corps of
Engineers for this work.

b. Purpose
(1) To perform technical inspection and evaluation
of non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the States to initiate
guickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National
Inventory of Dams.

1.2 Description of Project

a. Location. Glen Road Dam (Mascoma Dam No. 3) is
located in the City of Lebanon, New Hampshire. The dam is a
run-of-the-river dam spanning the Mascoma River, a major
tributary of the Connecticut River. After discharging over
the dam, the Mascoma River flows south then westerly for a
distance of 1.5 miles before becoming confluent with the
Connecticut River. The dam is shown on U.S.G.S. Quadrangle,
Hanover, Vermont - New Hampshire with coordinates approxi-
mately at N 43°© 38' 06", W 72° 18' 18", Grafton County, New
Hampshire. (See Location Map page vii.)
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b. Description of Dam and Appurtenances. Glen Road Dam AR
is a rock-filled timber-crib run-of-the-river dam, with a e
hydraulic height of 22 feet, and 175 feet long. The spillway AR
is 123 feet long placed between two concrete abutments. As - S
originally constructed, the dam has a plank facing on the up- P e B
stream face, crest, and downstream face. The northwest abut- =
ment structure served as the foundation to a power plant.
Two headgates control two 6'5" diameter conduits that discharge
into the former tailrace. The gates are manually operated with -
control mechanisms located directly above each gate. The south- -
east abutment structure served as the inlet works to a penstock
to supply a power plant farther downstream. The gates are
manually operated with control mechanisms located directly
above each gate, but are now inoperable. Access to the gate- . S
house on the southeast side of the dam from Glen Road is by L
a suspension foot bridge above the spillway of the dam. At e e
the center of the dam there is a 6-foot sluiceway with dis- ’ ‘—'f.]
charge controlled by a 6.5'W x 8.5'H timber gate. The lif%ing e
mechanism for this gate has been removed. . A

c. Size Classification. Small (hydraulic height - 22 ~ )
feet; storage - 60 acre-feet) based on storage ( 2 50 to — -
< 1000 acre-feet) as given in Recommended Guidelines for Safety T e
Inspection of Dams. e

d. Hazard Classification. Significant Hazard. A major S
breach in the dam would probably result in no loss of life but PR
could cause appreciable property damage. (See Section 5.1 £.) '

e. Ownership. The earliest recorded ownership was the
Grafton County Electric Light and Power Company, in 1930.
Ownership was transferred to the Granite State Electric Com-
pany between 1935 and 1937 and then transferred again to the
City of Lebanon sometime after 1963.

f. Operator. The current owner and operator of the dam
is the City of Lebanon, New Hampshire, Engineering Department,
51 North Park. Phone: (603) 448-4220.

g. Purpose of Dam. The dam was originally constructed
to provide storage to producc electricity from a power plant
located at the dam. This use was discontinued prior to 1930.
From that time on the dam provided water for plant No. 4
which was located about one mile dcwnstream. A penstock led
directly to the No. 4 plant. The dam and penstock is now
abandoned.

h. Design and Construction History. The original dam
was constructed prior to 1930. It was reconstructed in 1940
by the New England Power Service Company for the Granite
State Electric Company. A full set of plans of the new dam
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were found on file at the New Hampshire Water Resources
Baord (NHWRB). ( See Appendix C.)

i. Normal Operational Procedures. No operational
procedures or malntenance are being done at this time.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 193
square miles (123,520 acres) of predominantly wooded terrain.

b. ©Discharge at Damsite

(1) Outlet Works (conduits) - Two 6'5" diameter
conduits @ invert elevation 402' MSL. Combined capacity at
top of dam - 1540 cfs @ 419' MSL. Sluice gate not operable.
Penstock at gatehouse on southeast abutment not operable.

(2) The maximum discharge at damsite - a U.S.G.S.
gaging station with a drainage area of 153 square miles is
located on the Mascoma River near Mascoma, New Hampshire. A
maximum discharge of 5840 cfs was recorded at this gaging
station during the March 1936 flood. Using this figure, the
riaximum discharge at damsite can be interpolated to be about
6,950 cfs.

(3) Ungated spillway capacity @ top of dam -
8,470 cfs @ 419.0' MSL

(4) Ungated spillway capacity @ test flood elevation -
14,120 cfs @ 421.8' MSL

(5) Gated spillway capacity @ top of dam elevation -
not applicable

(6) Gated spillway capacity @ test flood elevation -
not applicable

(7) Total spillway capacity @ test flood elevation -
14,120 cfs @ 421.8' MSL

(8) Total project discharge @ test flood elevation -
15,825 cfs @ 421.8' MSL

c. Elevation (feet above MSL based on elevation from dam
plans on southeast abutment at elevation 420.11' MSL.)

(1) Streambed at centerline of dam - 396.8 ( at
downstream toe)

(2) Maximum tailwater - with an estimated maximum
discharge of 6,950 cfs during the March 1936 flood, maximum
tailwater could be estimated to have been 403' MSL.
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(3) Upstream invert low-level outlets - 402.0 S
(4) Recreation pool - not applicable |
(5) Full flood control pool - not applicable

(6) Spillway crest - 412.1

(7) Design surcharge (Original Design) - unknown
(8) Top of dam - 419.0

(9) Test flood pool - 421.8

d. Reservoir (miles)
(1) Length of maximum pool - 0.4
(2) Length of pool at spillway crest - 0.2

(3) Length of flood control pool - not applicable

. .‘-
. .

e. Storage (acre-feet)

(1) Recreation pool - not applicable

(2) Flood control pool - not applicable
X (3) Spillway crest pool - 30 (approximate)
;S (4) Top of dam - 60 (approximate)
8 (5) Test flood pool - 76 (approximate)
ﬁj f. Reservoir Surface (acres)
Ej (1) Recreation pool - not applicable
i: (2) Flood control pool - not applicable
ﬁ; (3) Spillway crest - 3.5 (approximate)
;: (4) Test flood pool - 6.5 (approximate)
:‘ (5) Top of dam - 5.6 (approximate)
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g. Dam

(1) Type - rock-filled timber crib between two
vertical concrete walls; available records indicate that dam
is founded partly on "ledge™ and partly on "gravel".

(2) Length - 175"

(3) Height - 23' (structural height)

(4) Topwidth - 5'

(5) Zoning - not applicable

(6) Impervious core - not applicable

(7) Cutoff - unknown

(8) Grout curtain - unknown

h. Diversion and Regulating Tunnel. Not applicable.
(See j. below)

i. Spillway
(1) Type - timber-crib run-of-the-river
(2) Length of weir - 123'
(3) Crest elevation - 412.1' MSL

(4) Gates - One 6.5' x 8.5' sluice gate at the
center of the spillway which controls discharge into a 6-foot
sluiceway. The lifting mechanism has been removed and the
gate is in the closed position. The only discharge through
the sluice is leakage.

(5) U/S Channel - Mascoma River - The channel bottom
upstream is covered with silt. The south bank of the channel
is heavily covered with trees. The north bank of the channel
immediately upstream is lightly covered with brush.

{6) D/S Channel - The channel downstream of the dam
is generally wide and unobstructed. The channel bottom is in
bedrock and contains many large boulders. A railroad bridge,
with no center pier and with abutments well back onto the
sides of the valley, is located a few hundred feet downstream
of the dam. The Mascoma River discharges into the Connecticut
River slightly over 1.5 miles downstream of Glen Road Dam.
Located along this reach is a large shopping mall.

. B B W
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(7) General - 4-foot wide suspension access bridge
over spillway.

j. Regulating Outlets. No gates are in operation at
the present time. The two gates at the southeast abutment
gatehouse are closed and the lifting devices are inoperable.
These gates were the inlets to a surge tank for a penstock
to power station No. 4. At the northwest abutment one of the
two gates which controls two 6-foot, 5-inch diameter conduits
is partially open but both are jammed with timber and other
debris. The lifting mechanisms appear to be operable.
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SECTION 2
ENGINEERING DATA

2.1 Design

No engineering design data were disclosed for Glen Road Dam.

2.2 Construction

The reconstruction plans of Glen Road Dam in 1940 by the
New England Power Service Company for the Granite State
Electric Company are the only construction data that were
available.

2.3 Operation
NO engineering operational data were disclosed.
2.4 Evalua*ion
a. Availability. A search of the files of the NHWRB
and contact with the owner revealed only a limited amount of

recorded information. Reconstruction plans were found in
the files of the NHWRB.

b. Adeguacy. The final assessments and recommenda-
tions of this investigation are based on the visual inspec-
tion and the hydrologic and hydraulic calculations in con-
junction with the available 1940 reconstruction plans.

c. Validity. The dimensions on the existing plans
were consistent with what was seen at the time of the
inspection.
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SECTION 3.
VISUAL INSPECTION

. .. e
3.1 Findings _ -3
a. General. Glen Road Dam is a low, run-of-the-river

dam which impounds a reservoir of small size. At the time of
the inspection, the water level in the reservoir was about o ‘
2 feet below the crest of the dam, and the entire flow of ' ..e.
the river was leaking through the dam and gates. The down-

stream face of the dam was dry and accessible for inspection.

Both abutments were also accessible for inspection. ,;}QQf

s

b. Dam. Glen Road Dam is a rock-filled timber-crib
structure, about 23 feet high, 5 feet wide at the crest, and
175 feet long. (See Appendix C - Figure 2.) As originally
constructed, the dam had a plank facing on the upstream face,
crest, and downstream face. The plank facing which is visible
above water level on the upstream face is badly deteriorated.
(See Appendix C - Figures 3 and 4.) At one location there is
a small whirlpool, which is presumably evidence of a large
concentrated leak through the upstream plank facing. The
planks on the crest of the dam are also badly deteriorated.
Most of the plank facing on the downstream face is missing,
and a few remnants are very badly deteriorated. Several
pieces of the timber-crib structure are also missing, and the
remnants that are still in place and visible are badly deteri-
orated. Significant quantities of +he rockfill have also been
washed out from the downstream side of the crib. (See Appen-
dix C - Figures 5 and 6.) The individual pieces of rockfill
are about 1 to 2 feet in size.

Substantial guantities of leakage and/or seepage are dis-
charging from the downstream toe of the dam along its entire
length. At some locations the noise of water cascading down
through the rockfill can be heard. The greatest concentra-
tion of leakage is adjacent to the low-level, gated sluice
near the center of the dam. (See Appendix C - Figures 2 and
5.) It was not possible to determine from the visual inspec-
tion whether the leakage at the sluice was taking place
primarily through the gate itself or through the zone immedi-
ately around the sluice. There are also concentrations of

. leakage, but of much smaller magnitude, adjacent to each

'@ of the gate structures at the ends of the dam.

M D S n i a0 a4
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o The northwest end of the dam appears to be founded on bed-
‘ rock which is visible at the downstream toe of the dam. At
o the southeast end of the dam, sand, gravel, and boulders
are visible at the downstream toe. These observations are
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consistent with the comment in a guestionnaire dated June
12, 1935 (prior to renovation of the dam in 1940) to the
effect that the dam was founded on "ledge at north end,
probably gravel at the south end."

A number of logs have washed over the dam and are lodged
on the downstream face near the north abutment. (See
Appendix C - Figure 6.)

A large amount of debris is lodged against the intake struc-
ture on the northwest end of the dam substantially restrict-
ing the flow. (See Appendix C - Figure 7.) £ilt has
accumulated in the reservoir to an elevation several feet
below the crest of the dam.

A concrete gate structure is located at either end of the
dam. (See Appendix C - Figures 8 and 9.) No evidence o:Z
seepage through the abutments was noted around the ends of
the concrete gate structures, although as mentioned above,
evidence of concentrated leakage was visible at the con-
tacts between the dam and the two gate structures.

¢. Appurtenant Structures

(1) Northwest Abutment Gate Structure. The
existing northwest abutment gate structure served as the
foundation for a power plant. Visual inspection of the
existing concrete structure indicates that the concrete is
deteriorated. (See Appendix C - Figure 10.) Numerous areas
have spalled and the downstream face of the structure shows
efflorescence. The concrete training walls have numerous
cracks and general areas of spalling. The visible portion
of the wooden gates is deteriorated and the downstream ends
of the steel draft tubes are badly corroded. (See Appendix
C - Figure 1l1.) The remaining mechanical gate operating
mechanisms appear in fair condition with minimal deteriora-
tion. (See Appendix C - Figure 12.) Although the two gates
are in the open position, wood and other debris has collected
in front of the gate openings and substantially obstructs
flow.

(2) Southeast Abutment Gate Structure. The existing
southeast abutment gate structure served as the inlet works to
a penstock supplying a power plant farther downstream. (See
Appendix C - Figure 9.) Visual inspection of the structure
revealed the concrete below the first floor level is spalled
and cracked in numerous areas. The upstream face of the
concrete and gates has been silted to within two feet of the
dam crest. The wood-frame building has also deteriorated and
has been vandalized.




The interior of the structure was not inspected because
of the presence of septic sewage odors. The hand operated
gate mechanism which is still intact is in fair condition.
The exposed portion of the concrete penstock downstream of _ _. 4
the gate structure was observed to be in fair condition - .9
with limited surface spalling. R

]
(3) Service Bridge. The cable-suspended walk bridge e e
over the dam was observed to be fair condition. (See Appendix T
C - Figure 13.) The main suspension cable was observed to ——
be corroded on the surface. The deck of the walkway is con- . MJP#
structed of treated wood plank. Some evidence of deterioration .
was observed in the wood decking. It was also noted that the
south end of the suspension bridge deck was loose from the
bearing pad. At the time of inspection, entrance to the bridge
from the northwest abutment was boarded up, preventing free
access to the bridge.

d. Reservoir Area. The drainage area above the dam is
rolling terrain. -The lower elevations are generally clear
and the higher elevations are generally forested. Upstream
of Glen Road Dam are several dams; the nearest one is about
one-half mile upstream. The reservoir is silted up to about
2 feet below the crest of the dam on the southeast side; silta-
tion is much lower on the northwest side. (See Appendix C -
Figure 14.)

e. Downstream Channel. The channel downstream of the
dam is generally broad and unobstructed. (See Appendix C -
Figure 15.) The channel bottom consists primarily of bed-
rock and boulders, with some sand and gravel. A railroad
bridge, with no center pier and with abutments well back
onto the sides of the valley, is located a few hundred feet
downstream of the dam. The Mascoma River discharges into
the Connecticut River slightly over 1.5 miles downstream of
Glen Rcad Dam.

3.2 Evaluation

Based on the visual inspection, Glen Road Dam is considered
to be in poor condition. The timber-crib and the rockfill in
the crib are so badly deteriorated and eroded that the dam
could wash out under floodflow conditions. If the dam does
wash out, the quantity of water that will be released is
relatively small, because of the silt in the reservoir. A
large volume of silt might be carried downstream over a period
of months or years. The silt itself may contain pollutants,
if any were dumped in the river in years past. Pollutants
could cause environmental damage downstream if the dam were
breached, either accidentally or deliberately.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No operational procedures have been followed for the Glen
Road Dam as it has essentially been abandoned.

4.2 Maintenance of Dam

The City of Lebanon is responsible for the maintenance of
Glen Road Dam. At the present time nothing is being done
to maintain the dam.

4.3 Maintenance of Operating Facilities

At the present time no maintenance is being performed on
the operating facilities.

4.4 Description of Any Warning System in Effect

No warning system was disclosed for the Glen Road Dam.
4.5 Evaluation
Because of the poor condition of the dam, the present

assessment reflects major problems that are not amenable
to simple operating and maintenance procedures.
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. SECTION 5.
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. Design Data. No original hydrologic and hydraulic
design data were found for the Glen Road Dam.

b. Experience Data. No information regarding past
overtopping failure was found.

c. Visual Observations. At the time of inspection,
visible evidence of damage to the dam was noted. The damage
appears to have occurred over a long period of time by the
normal flow conditions throughout the years and probably not
by excessive discharges.

d. Test Flood Analysis. Glen Road Dam is classified
as being small in size having a maximum storage of 60 acre-
feet and a hrdraulic height of 22 feet. Using the Recommended
Guidelines for Safety Inspection of Dams, the test flood was
determined to be % the Probable Maximum Flood (PMF). Using
%PMF, the test flood discharge for Glen Road Dam, having a
drainage area of 193 sguare miles, was determined to be
15,826 cfs. The overtopping analysis indicates that the
dam during the test flood would be overtopped by 2.7 feet
(9.7 feet over the spillway crest). The spillway capacity at
top of dam is 8,470 cfs which is 54 percent of the test flood
discharge.

e. Dam Failure Analysis. To determine the hazard classi-
fication for the Glen Road Dam the impact of failure of the
dam at normal pool was assessed using Guidance for Estimating
Downstream Dam Failure Hydrographs issued by the Corps of
Engineers. The analysis covered the reach extending from the
dam to the shopping center, a distance of approximately 1.0
mile. A breach at Glen Road Dam under normal flow conditions
- would result in an increase in stage of about 1 foot at this
i shopping center above the 2-foot antecedent stage. An increase
b in water depth and a release of channel clogging debris con-
o sisting of timbers and rock from the dam, would probably not
o cause loss of life, but could result in significant property
t}‘ damage to the shopping center, Boston and Maine Railroad bridge
i and Route 12A bridge. As a result of this analysis, Glen Road
2% Dam was classified - Significant Hazard.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The following visual observa-
tions indicate Glen Road Dam is not in stable condition:

(1) Deterioration of planking on upstream face and
crest of dam.

(2) Presence of a small whirlpool above the upstream
face, which indicates a large concentrated leak through the
plank facing.

(3) Absence of plank facing over most of the down-
stream face and severe deterioration of the plank facing
that remains.

(4) Absence of several timbers from the timber-crib
structure and severe deterioration of the timbers that are
exposed on the downstream face.

(5) Erosicon of rockfill on downstream side of dam.

(6) Large leakage and/or seepage discharge along the
downstream toe of the dam, with a large concentration of flow
adjacent to the low-level sluice outlet near the center of the
dam, and minor concentrations of flow at the ends of the dam
adjacent to the gate structures.

In addition, a large amount of debris has accumulated behind
the trash racks in the gate structure at the northwest abut-
ment, and both of the gates at the northwest abutment are
plugged with logs and other debris.

b. Design and Construction Data. Drawings are available
showing the layout of the dam and the cross-section of the
rock-filled timber-crib. The following statement was found
in available records: "Where the new cribbing is to be laid
on bedrock the holes will be drilled in the ledge to provide
a means of pinning the cribbing." No other design and con-
struction data are available.

c. Operating Records. Available records indicate
that the reservoir was drained and the area immediately
upstream of the dam was dredged in 1960. No other operating
. records pertinent to the structural stability of the dam were
- disclosed.
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d. Post-Construction Changes. No records were dis-
closed of changes to the dam after its reconstruction in
1940.

e. Seismic Stability. This dam is in Seismic Zone 2
and in accordance with recommended Phase I guidelines does

not warrant seismic analysis. T
T
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SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Glen Road Dam is in poor condition.
The principal concerns with respect to the integrity of the
dam are:

(1) Deterioration of plank facing on upstream face
and crest of dam.

(2) Presence of a small whirlpool above the up-
stream face, which indicates a large concentrated leak through : e
the plank facing. () 2

(3) Absence of plank facing over most of the down-
stream face and severe deterioration of the plank facing that
remains.

(4) Absence of several timbers from the timber-crib e
structure and severe deterioration of the timbers that are .
exposed on the downstream face.

(5) Erosion of rockfill on downstream side of dam.

(6) Large leakage and/or seepage discharge along the ® o
downstream toe of the dam, with a large concentration of flow
adjacent to the low-level sluice outlet near the center of
the dam, and minor concentrations of flow at the ends of the
dam adjacent to the gate structures.

Also, the silt that has accumulated in the reservoir below ® e
the crest of the dam may or may not contain pollutants that ERERRRI
would cause environmental damage downstream if the dam S
failed. The southeast abutment gatehouse is open to trespass
and is potentially hazardous.

b. Adequacy of Information. The information available e __9
is such that the assessment of the dam must be based primarily RPN
on the visual inspection. The visual inspection is adeguate A
to determine the condition of the dam. D
c. Urgency. The recommendations and remedial measures ; é
3 made in 7.2 and 7.3 below should be carried out within one b -
- year after receipt of this Phase I inspection report. ’
.
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d. Need for Addiitonal Investigation. No need exists
for additional investigation other than that required to
carry out the recommendations made in 7.2 below.

7.2 Recommendations

It is recommended that Glen Road Dam be removed within one
year. A Registered Professional Engineer should be engaged
to develop a procedure for removing the dam in such a way

as to avoid damage downstream. Attention should be given BRI
to the silt that has accumulated in the reservoir and to its ...;mfgf
potential for causing environmental damage downstream. };fsﬁf;j

Consideration should also be given to demolishing the gate 'ﬁidﬁfﬁﬁ
structures and service bridge. Sl

7.3 Remedial Measures

a. Operating and Maintenance Procedures. Because it
is recommended that this dam be removed, there is no need
to implement specific operating and maintenance procedures.
It is recommended that a surveillance and warning system be
established for use in the event of emergency conditions.
The debris behind the northwest abutment gate openings
shculd be removed to provide fullflow openings until the dam
is removed.

7.4 Alternatives

If a dam is needed at this site, a new one should be designed

and built.
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APPENDIX A

VISUAL INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT __Glen Road Dam, NH DATE November 10, 1978
TIME A.M.
WEATHER _Co0l, partly cloudy
W.S. ELEV. U.S. DN.S.

710.4 396.8

PARTY:

1. _Robert Langen . Ronald Hirschfeld

5 _Stephen Gilman 5. __Warren H. Guinan (11/15/78)

3. _David Deane 8.

4. Douglas Foxd 9.

5. Robert Ojendyk 10.

PROJECT FEATURE
Hydrology/Hydraulics

INSPECTED BY REMZRKS

W. Guinan/D. Ford/R. Langen

Soils & Geology

R. Hirschfeld

3._Structural Stability S. Gilman

4.
o 5.
j: 6.
}h 7.
.
}f: 8.
-
5{ 9.
e
'. 10.
o
-
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PERIODIC INSPECTION CHECKLIST

PROJECT Glen Road Dam, NH DATE _ Novermber 10, 1978
PROJECT FEATURE Dam_Embankment NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of
Crest

Lateral Movement
Vertical Alignment

Horizontal Alignment

Condition at Abutment and
at Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of
Slopes or Abutments

Rock Slope Protection -
Riprap Failures

Unusual Movement or Cracking
at or Near Toe

Unusual Embankment or Down-
stream Seepage

Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

Vecetation

Dam consists of rock-filled timber crib.

710.4' MSL
Unknown
Not applicable

Not applicable

Crest alignment deviates a few inches
horizontally and vertically from a
straight line near rockfill washouts
close to each end.

See "Movement...of Crest," above.

See "Movement...of Crest," above.

See "Mvoement...of Crest," above.
Poor. No indication of instability.
None visible. Several parts of timber
crib are decayed, other parts have

washed away.
Not applicable

Not applicable
Not applicable

Not applicable

Seepage discharging at toe of rockfill
along entire length of dam, especially
severe near sluice at center of dam and
near abutments.

Hole eroded backward from toe next to
downstream training wall at southeast
abutment.

None apparent

Not applicable

Not applicable

None
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PERIODIC INSPECTION CHECKLIST

PROJECT Glen Road Dam, NH DATE Nov. 10, 1978
Outlet Works - Intake Channel

PROJECT FEATURE and Intake Structure NAME

DISCIPLINE NAME

AREA EVALUATED

CONDITION

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris

Condition of Concrete
Lining

Drains or Weep Holes
b. Intake Structure
Condition of Concrete

Stop Logs and Slots

Qutlet works at northwest abut-
ment

Vertical concrete

Not visible

None
None
Clogged with debris

Poor, extensive spalling

None apparent

Concrete faced stone - extensive
spalling
Rotted

— e T TR
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B e ‘ Lt .
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PERIODIC INSPECTION CHECKLIST

Glen Road Dam, NH

FROJECT DATE November 10, 1978
Cutlet Works -
PROJECT FEATURE __ Control Tower NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

CUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of
"Steel

b. Mechanical and Electrical
Air Vents
Float Wells

Crane Hoist
Elevator
Hydraulic System
Service Gates

Emergency Gates

Lightning Protection System
Emergency Power System

Wiring and Lighting System

Northwest Abutment - old power-
house foundation.

Fair, mass of structure sound.
No indication of movement.

Face of concrete spalling show-
ing stone masonry behind.
None

Limited to area adjacent to
embedded iron.

Significant

No indication of movement.

Extensive alligator cracking.

None visible

Wood in deteriorated condition.
Gate in open position but blockeg
with wocd and debris. Operating
mechanism is in fair condition.

.
W
R
- KX
'»...' -4

SR T S . PGPS, LI VL U WL, W P




T WM T e T T e T Y T T N R R W W N T Ty e r_—wT

BN
PERIOD INSPECTION CHECKLIST , ' ..1
PRCJECT __Glen Road Dam, NH __  DATE _November 10, 1978 '4;;uf;,ﬁ
Outlet Works - Transition RURIASEE
PROJECT FEATURE and Conduits NAME 2T ]
o . e
DISCIPLINE NAME o
AREA EVALUATED CONDITION
Ty
CUTLET WORKS - TRANSITION AND RS
CONDUIT e ;-:;. -
General Condition of Concrete Not applicable ]
RPust or Staining on Concrete Steel penstock - 28' long 5' § > =
steel is rusted. ' :
Spalling Not applicable
Erosion or Cavitation None visible A
Cracking Surrounding concrete is cracked r~,~;-f’»
and spalled. ‘ R
Alignment of Monoliths Not applicable o
Alignment of Joints No indications of movement. o -
. . e e
Numbering of Monoliths Not applicable ST
e e
b
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PERIODIC INSPECTION CHECKLIST

EROJECT Glen Road Dam, NH DATE __November 10, 1978
Outlet Structure and
PROJECT FEATURE Outlet Channel NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

CUTLET WORKS - OUTLET STRUCTURE

AND OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation
Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain holes

Channel

Loose Rock or Trees
Overhanging Channel

Poor

Some around penstock
Substantial where concrete in
contact with water.

None

Yes

None apparent

Some trees, but channel is wide.

. Condition of Discharge Bedrock with boulders - fair
b Channel

L
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PERIODIC INSPECTION CHECKLIST

PROJECT Glen Road Dam, NH

DATE November 10, 1978

Outlet Works - Spillway Weir,

FROJECT FEATURE __Approach & Discharge NAME
Channels
DISCIPLINE NAME
AREA EVALUATED CONDITION

i e Rt Ra)
S

UTLET WORKS - SPILLWAY WEIR, APPROACH

AND DISCHARGE CHANNELS

a. Approach Channel
General Condition
Loose Rock Overhanging Chamnel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes

¢. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Sluiceway at center of dam.

Heavy silting against upstream
face of dam.

None

None

Silt

Poor - extensive cracking & spall-
ing on training walls.
None visible

Yes

None visible

Efflorescence of alligator cracks.

None apparent

Good
None
Trees overhanging channel; chan-

nel is wide.
Bedrock and boulders.

None

SIS
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PERIODIC INSPECTION CHECKLIST
PROJECT Glen Road Dam, NH DATE Novembg;; 10, 1978
Outlet Works -
FPROJECT FEATURE ___S€rvice Bridge NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

CUTLET WORKS -~ SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Rolts
Bridge Seat
Longitudinal Members
Underside of Deck
Secondary Bracing
Deck
Drainage System
Railings
Exbansion Joints
Paint
o. Abutment & Piers
General Condition of Concrete
Alignment of Abutment
Approach to Bridge
Condition of Seat & Backwall
treated wood

Towers -

Cables

Concrete and wood suspension
Concrete - good
Fair - southeast end of suspension

bridge loose from bearing.

Treated 4" x 6" - fair
Good

Cables at tower are rusted.
Treated wood, fair condition.
Not applicable

None

None

None

Good
Good
Good
Good
Good condition

Rusted - fair
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PROJECT Glen Rocad Dam, NH DATE November 10, 1978
PROJECT FEATURE Reservoir NAME R. langen
AREA EVALUATED REMARKS
Stability of Shoreline Good
Sedimentation Major
Changes in Watershed Some (highway)
Runoff Potential .
Upstream Hazards Railroad bridge
Downstream Hazards Railroad bridge
Alert Facilities None
Hydrometeorological Gages None at site - U.S.G.S. gage
upstream 8.4 miles
Operational & Maintenance
Regulations None
A_.
® ® L L ] ° [ ) ® ° o ° L °




APPENDIX B

ENGINEERING DATA
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NEW HAMPSHIRE WATLR CONTROL COMMISSION o . 7 .
DATA ON WATER POWER DEVILOPMENTS IN NEW HAMPSHIRT - s

- M
S0WT e

Stream

Dasin-Primary ..

l.ocal Name

GENERAL DATA T DU
Head- uR s T B e it Ave. R
Date of CORSITUCLION civiviriiiiiiesrmriresstternieenans : Use of S .::‘
Pondage - 4

DESCRIPTION [ ) N ] .
Racks : K
Size of Rack Opening :
Size of Bar

Lo

Avea: Gross : Net .. . .. §8G. fo. . ~:‘\
Head Cates e

TP crereeeeremsesessssintaroraesst st s s e e R s ReL e e bR e R e 48R4 £E SRR e eSS e ek en s ST
NUMBET ooieeeeeecverenne s SIZ@ et eneeerieinas FEURMIZN X eeeeeiiteeeecere et e et n s enese e 2. WIDE e

Cievation of invert ..: Total Area

Penstock

NUMDEE oo eecierceererrnreererecessesaseesnensinans : Material -

a7 -
Turbines :2 ,s Norgzn im
Number .o 3 F : Miakers

Rating HP. per unit & 2T 2240 5 Potal Capacity ...
Max. Dement C.F.S., per nit .ot eriiacen e : Total
Drive ® ®
TYDE rurerreemsrsrareesessescesesesssbe st A A RS ae B ERb A Sh1SL SRR RS EbesA SRR LR SRR SRR bre R b s e 3
Generator B o
Number .... S SRR
Make ..2s5.6..E... La LB . L
Rating KW.. per unit ...2x..800..... s, EQQ...; Total Capacity ..... L300 LB e, K. W. C SRR
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

LOCATION

Town ..t County

Stream ..

Basin-Primary e LM Pt SECONALLY .

Local Name =R o TN OO

Coordinates—Lat, T8.2 Fol M E e : Long. 7’~°2',‘74‘0
GENERAL DATA -

Drainage area: Controlled..copoe.8q. Mi: Uncontroiled oo, Sq. Mi.: Total.... 194 8q. Mi.

Overall length of Aam . ZQuft.

13.5.7 ft.

Cost—Dam : Reservoir

DESCRIPTION = Log Crib~ Wood- Stone— Concrese o
Waste Gates

TYPE  rcrrccrmimeneisrreeses

Number .vicnsinennna t

. ft. high x
Elevation Invert : Total Area
Ioist

Waste Gates Conduit

£t wide
sq. ft.

Number : Materials

SIZE vrererenecmrsenrrasasvescrorans ft.: Length ft.: Area sq. ft.
Embankment

Type .

Height—D>ax. {t.: Min. it.

Top—1\Vidth . Clev. .t

Slopes—Upstredm ..o, on : DOWRnStream .oecnnncenancnes [0 £ N

Length——Right of Spillway vivncennenires 2 Lelt 0f SPIIWRY v et e
Spillway

Materials of Construction

Length—Total dtis Net 123

Height of permanent section—>lax. e £, MIR e

Flashboards—Type ; : Height e

Elevation—Permanent Crest 411.7 .t Top of Flashbourf ..iiceeieercene

Flood Capacity 10,555 efs.: o4 . cfs/sq. mi.
Abutments

Materials: Concz‘ete._.

Freeboard: MaX. .. £0.0. LIt ML

Headworks to Power Deve).—(Sge “Data on Power Development”)
OWNER Granite Stave Zlectiric Co

REMARKS Hvizo

- L s e .

L Tabuiation By . Alaan & RLL. C oy e
L.“ . BARZIDSE
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Concord, 'ow Haimnshire

October 14, 1938,

RE: Granite State .-, i, ¢

c. 1pd34.12

e
4 of Sentermber 21-24 jusnt ¢

tre floc assed, ve are re-
tre various dam owner:c ir the ltaTe to sugnly us with
llowing information:
Was this dam injured? Ans. no
If so, to vhat extent? Ans. -

Uid all flashboards Anmc. PRACTICALLY ALL
L2

t was the nmaximum  Ans.  APPROX. & FT.
neizht of water over
h

nermanent crest

at ¢ay and hour  Ans._ APPROX. 11 P.M., SEPT. Il
é¢id the maximum flood
height reach your dam?

Any other interesting floced
f2ill may de given on attach
Vi1 you plense return this letter with as much in-
—etion 23 ycu can ;ive us as premntly as pessitle. A seif-

envelcpe i3 atieched neretc.
‘'e thanx ycu for your cooreraticn.

Very truly weurs,
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Tiskard I, lcimoren
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APPENDIX C

PHOTOGRAPHS
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MASCOMA
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Anderson-Nichois 8 Co, Inc.

a CONCORD NE W MAMPSHIRE

CORPS OF £ENGINEERS
WALTHAM, MASS

MASCOMA RIVER

NATIONAL PROGRAM OF INSPECTION OF NON-FED.DAMS| =77

: | GLEN ROAD DAM
v PHOTO INDEX

NEW HAMPSHIRE

SCALE NOT TO SCALE

DATE FEBRUARY 1979
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:l Figure 2 - Looking at the downstream face of the
dam.

Figure 3 - Looking across upstream face of crest
of the dam at the gatehouse.
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Figure 4 - Looking across the crest of the dam.

-

Figure 5 - Looking across the downstream face of
the dam.




Figure 6 - Looking at northwest end of the dam.

- Figure 7 - Closeup view of debris in front of
' gates to old powerhouse at the north-
west abutment of the dam.
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Figure 8 - Looking at gate structures and upstream
face of the dam.
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o Figure 9 - Looking at gatehouse and intake struc-
S ture for inoperative penstock.
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Figure 10 - Closeup view of spalling concrete on
northwest abutment gate structure.

4
}
r!
- .
X}

¢ A
E Figure 11 - Looking at penstocks to old powerhouse
[ at the northwest end of dam.
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Figure 12 - Gate controls for old powerhouse at
the northwest abutment of the dam.

Figure 13 -~ Looking across the gatehouse service
bridge from the southeast abutment.
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Figure 14 - Looking upstream from the northwest
river bank.

4 Figure 15 - Looking downstream from the northwest
abutment.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

PR

e
L
«




ANES MO LY Ay

LR j_?‘é?{ PSR g 20 W\ Sy LG & . ) N

FAAT b A adder, IR L N, C PRI RO R
AP £ S H e
=) = b P ' g PN e §OCT R

. ‘ g L
SN e

=
A Y ey

A e

S Tl
{ AT AN nind
b NATIONAL PROGRAM OF INSPECTION
5 I OF NON-FED.DAMS SCALE IN MILES

‘ GLEN ROAD DAM
- LEEANON, NEW HAMPSHIRE e i .

REGIONAL VICINITY MAP

MAP BASED ON US.G.S. 1:250,000 SERIES
TOPOGRAPHIC MAPPING. GLENS FALLS,NY,

SoLRTIAENT OF THE  ARNY
L crice or gswress | VT,N.HI956 REVISEDI972,AND PORTLAND,
. Sl e ME.,N.H 1956 REVISED 1972. .




vy

~

v v

(AR

,éff.cum Q_
HIDDL 00 £ Qe DEF LTS

LA AL AT R S S SEA N A AR i N

///4:9"5(, A LT

e - — e 27 .
e T e Afere <
L= JE7T pm 2 ~
//‘ - -
T 2R STy en s = Spndes

r/ / g L,,é/‘r R S P A A 1Y VA .

”"557— F¢oop-= Yz NG = o

id ot

e L L AT TS /////[-: ST

WP rap e atr A

e TSI

Y ierl A

I

AL S L
I LES COrZAF . LA
CRETRELG T oF TrE DlBng 4ain>. CIHERL

FULBT N EF LA

LTl SE US4

’

B

S =4 7

TE . SOOI TR T AL

L-O/*' =T

X 228 csM_ =

s =
J&"?)é_f‘

T feced LrscksElsis E 5L EG s
T /G

e CRE. .

S DTS MR LLE CF 1L e s

‘., p 7/
cF VLSS At TS RESL.  PhTicwiny SRESTE_Z

o Tk SEriesecff szl PF

Py 7 —_— —_ - e — - -
A TELY J D FEETT D R e TE TESTI_ et S

VDL S AN O N R

(o3

Al &L E SR

.

/7/:4—’.4.2:/:,4*/ il y::p/”/ .
SO E L £ D s s s T
L Dmrg BGEETY T S TE G TZ NS | SRR

Po

.

CFE OF T E AT A SAED. T 27 z—-//,, o e
L, LD TS M PEEC T ELY T rraii

 BITORAE | Ars 5T R

Ll L

=

//5. o G A F e E

-
I

DLLELE TS L PN S o

_—

.//"_"

-

L

Foa .
of 2 P d s Ae A

i
\
@

Iy

o e o

ol




MARe Dees hu w0 GRS S i an A I SR M i S g S G et i B o/ “Bal R "Bt Tl B IR Tt ) R

‘
'
f
E
4

ETE T D KZDCHAARGLETE RATIINAF SO RELET SER TS Dt
- A
SET G THE wETR ERusyrons 8= CLA TR sosEis she

L . .. —_— - - . - ’
L IR TS Chr S RILLCRS LEEEST TS 2.2, 2 caER

AETALEATTE HAD oLl A S TS L6l

TRTg. ] & /2. SRIiLwsy. CERES - _
s

TEEe *Z E 7o o

I &‘3 B8.(123)(0.7) 7 = 395 ers e
U R 1
e EE E o

K=z (123)_(2 “) = 2305 CFS

L TRmAL T 2 4T o M;zz-j‘c//%_.f’ao_@ /_&1"‘ YT ABUT)
L ZrEnlien (6957 BaTs ces

ez N =3
TExs TS 2, R0/ AEFT RARGT.

L ,,& z80123)(8)"" » 24007 e
i ,,_h___,ﬁ-_;_,ﬁ_g__:g._(al_egﬂ/z__e i/f_,lzg,oez crs

TRzse T M F22.0

0,, I T Y Y S A s N 2 I 2 5_&__; -
- 207 = Jp 966 ers -i*-;};_ o

i

|

!*
N
N
Uk
’\

v f
TRIAL 7 v Y270

_ T N RS S
&_,=£.,&,_é/33/1{/_4j A Gfelez) s ait e T
S mmw,_v__,,,z:__z,é,t/_LZ/A[_/_.,O,/ e = Za Ee ] eFs T T

"t e ——

3 - - o . D e GO P, L. - -

;.., Lo& FHE AFELLE TIRIHLS 7 DXLl S A DTOLASATEE o R ,,‘,_1
' FrTZ b DPUE FOEE THE il SRR LA e

o4 Zuk IR A SEN MR e & fia 2us 2 e —
1 .
22 a4 o 4

S
NSO Yoy o

L“““' Al P PN PO "3 g Py - . e b s K. WRICTUN N S o




.|1l. Al 4’1114 ......JA.JJ i e ou
¢ ..A .....,
oo L . \
l® - e _.' ®. .__.  J o .. N  J o . ®
i v [} i :
'“ U
LD SOE PONHSTT 3
gy Sy xz0 4/ O/ o/ ove? \
I I A N N ST T T oo o
o A N T . | o BT BN
| iy N C o ,__‘ P i Cy _m_,.
, : ' po S I S L D s 1
- iuhie It e nar e Iuatinanes Eethanes , B T w T ® -
DR R SRR AR Y N AR H_,‘ }
Ao RN AT | ] ]
Pl ! 1 i [ IR i | N . 4
~—— DT s — T T — Fo ® :
ol A&«xﬂ ﬂvnn m\_v :ﬂx AR i _“ ! 1
_, L . V “_,, [ N
:: AR A SN | T; L * M; x
DU I E RS , | L A R R . 4 °
T , T . Cit E ! |
ST HIBHHI i !
REEERRRNE e e e °
: N i [ i T L . RN ®
LT e T T i |
IR Bl AN B N NI R W °
| S e 1R NN |
SEERRRERERRE ] |
| iR SR | .
L i L =T [ BERE N AR SV o @
AR M,* _)M [T { AM., [V 3 |}
| SRR BN REEEEE AEERRREE RN kA
P ,_ & RN .
_ o b Pl NERAE i 11 o
T . 1 | T BRI i .
R ; I 4 _ !
PRI Rl I
” ALf - _«;_ ! ) oSt g
g | EREEEER REREE Pl “ L
. | M. _T: | N
| R .
R m:M T o Cl T N ,I__
: ' Pl _ by :
| SR i
. i RIS AR RN °
- TTTTYT ' N RS i i o
- NEEE AR SR AN AR RN R o
[ T [ T | i ! C Lo
3 St Vi ] | _.~ Py
L__ Pl : _‘ f,_rh;. Pl ®
_ - M Bl ettt A h aal B
] 15 o e
1 | U NEREE R RN RN 1
{ L. L RN A A RN R R R R L ®




[0S} +W\

. i AR RN _W _ ,v_— j u_ﬁ‘" _m,,‘%wﬁ‘,“ﬁ o ) ; P
! L e e e | : :
R N S . “__L_ :__T___T, e [ ¥
, R EEREE RN R R ANERA REEN __“__.ifw..w, L i | : 1
&iw.&\ ,A\Lm... o ﬂl T “ ﬂ ,.,“ lllrl'_, P | \ “
: .; ERR EEREEEE FER A : A
| | 1R G | . .

i [ .
» : ] ,. .
1 * I ” ® ....
: | i ' . .
AR RN o S S - . o
. i | K
\ | ! . ,
. o o - 4
1 P! L 4
. : ol ]
P
X . | \
5 I °
3 —
3 NS S
| N
! o : . :
: ' [} 4
d - ————
3 ,V u )
b ! _ ® N
Ka
4 — o .
b i _..
3 R ®
b '
‘ -;J -
4 /
w«
[
¥ _ ° :
’ .
b ; ,
i K
y .
'’ L
@ T
p 3
b ptahendhiity - - . 1
[

b B "
.

Ty

alhiute

P Vo ve P - a PO P WP A A a2




CRgie S T MR are b e MiucEvss vl o S NN Ao Jhan S SO A A R B R AT A b e e

,,"‘o;-;’, v ’ ‘;’» / — ,&AIZ,,,, -

CFAEACHE ALipt Y STE = T O DETELITIIE Dl 7755701
L EARER LSS I T AL T2 NS

o e

//4/ PILAL et [0 STrd e pt ELM) SIS e oy L YETAE
LETELL FESDORCE S LATHE  FOLL LIE W SEATIES 7 TS AL

'-_N__//wj MAARTELRE AR (P06 U S GFEOLLC-T AL _,,o/«ﬁx;___
) ST fg/WL.JMA_ZéJ#g& ST /ST e

L LUE T TAE AQWMPJL0L /44.,_4&///9' ,44

(TL ey P2 1em2) o priip) famiid fhore) = JETX L ESOT CEs

LA =520 par? = s zZ«///JJAL_édzJ 2222 cFg= 2 [ s

qa |

o AT EAEE SIATIRMIS ons TA<ScorgA RIUER
- A= 0.8 szl —pfma g SFenlifl Ave o= ST FS i et

2 essT s TS AT ED T2 LA L [ AT ;//// o

[P N

"
PR el Sy

O TiIT TS AREDT 2.9 Foor DEPTE LUES TRE Tl @ o
s . O =57 vy o 0" — |
Ly =LA wirrE o
(| 9= F2 2 Frisgc® o0
u P FEY - s ATuER SEL T
- [
- iz o nse of 0% pUEL SZril ity CEEST. USESTIRELSAL S
@ EryEr  FeED.  Shkhdiid odl PLANS = TIET  agns TRE LAY . .o i
L pF TRSEScrmot) ELT T ATETI O, wdABS OBSELUEL, 1
3 L OF THIS  _SEn T e AT adsy EE o) -
SOLTLATE L Mo n EUER THE 4TS5 lonISER AT L. B
-9 STl PE LSEZ, . 1
i . . ®
P Gl S LA S
N N i B - i A
¢ . gwm__:(/ (Zi o = TOT L E LT Lo ] ) * ‘»' 1
1
e LT L2 J/“‘_L.L_’/./__OJQ 4‘.{_(,, o ‘ o B ;
. o CIEE LA CTFASE TS BT S SEA L/ , /?/“:.;",i"Q =T . o :
) ) - S i S l
e o e 6 6 B & & s e e e v s e e & o
' | ]
e - o SR N .




Bl : L e e TR -
RN

7———;" — :/\_——/-—/?/ / A...-_,/ foJ: zgfj/ ¢ Fas s o ';‘

o ® o

T RN G e PO L LTI T B0 fE STl E 0D

t o ) o e

i m ZS AL 4.4)///

R A il & s _ L
e i\ = F/T F03= 6 FT _ . e
e
STt o AR S D 2 cFs o e
?/\
J/&

D 0wl ST T EL  THaA) GG ELS SAEA T, ijj./’ o=

‘! _ TmFe BREFCH (D= =127 734 = YOI T ers -

REACY =7

@ SIE £ TrET AL CROSS  SECTTON ALonlls  TAE LGl
BT REAEH LR E  THEE DAAT T2 TE wse7ie

' 200 FT Irmali) S TRREAAL,

T —~_ J2[e . _z /2
o Al il
L o ST E Lo r FoS I T 7 A OE .

N

SEEL o  =EiZm o’
o — //‘ '4//3 (ot ErTO L o mrd E 7 )

__,,_,&;z/é{ CL LeHIH = 1280 FT°
LS AT ) e JJS e = £92
 FLS AT e S of sEA = 5%

M B o

S e

I - R R = ot i
L-
‘ .. - R — —_— . - —_— — - -
3
o S ]
'
N —— e — -
)
] .




AR M B M S Bge-aaet Jaea —— g o g ———, 2 ey =i SR S i Sl e N T T W T Ty

= o= . Y iz ,
73 24 -
=" g0 2&7_(, %//a@s) 9 0*/ TS s

I oV s
a e

- Y ce 7 SN A L‘ ‘/.Z'Z_C«‘_C__{.C/ Y
SO A Pk o) = 707

rv*vr'r..
RARAR NP AN g 8

S e, e s oo SEYNS—— e
95 (79 Nl . . .-

_ N W 22 c.ci) = B ces X o

—- y - SRR
| = <TRLE )20 e o o
R e /AT /L% o7 2 '20 0/ L, Zers

LS E THE Lol TRTALS TO EFE<TAERTS S 4
O T ISTEIFAS A mSECTZes 2RI S

FOE D A7de o =

_';5'1;'_‘____‘5%&,-:;_,5515_’255 = THGE = S

w/sTaeE = S.9] VOLU/4/: J! £e-FT

- Zreich R, (TRTA)= 2895 (/- L )= fo02e5—<irpe: 40
’ _ WJSTA’&E 40__141@/\QC~ 7 pe-ET

. Esz»qﬁ_@\ = zeq9s(/- (”—*'—744&—] =/ 992 crs—> ST 4cE 72!

/
e OG0T cAS —= srEsf = L5

- S THE TN PCACE Ta) <7heE L LISEL BY L R

L EEECE BT o Es e fPece ool D FE e 2. FET - 0

] ° °
] U Ll T R
b - - 1
; B R T V. ) G o I e ]
)
— - - — —— - - - - ——— e
1
— [ e - 1

—— Y
I
[
i
i
,
PPN |

ng

P P : - o . NP S e PP W RS S oo Moo P o B B M i o S e T e DL




) L AT R
h L EeTy Q:,f//?/)/J— M )’ FLo L omn —= 34.45:/&7;_ . o -0

g a0 2 Kq,w; L=

//,m CEDEAIT. (2= E—Uz cFS —= 5_7;%5:#%&_

Y

L THE TRICFEASE TH STACE CLAUSELS A / £ 7/’_,/ e

L ETT S TSI PO o BE T O, FEETT

EE@CH 2

______ USE_A TERPZLAL CEOPSS SECTTo~/ Al THE Lo ol -
STEBEA L RPEACH FEOAT THE DAy D T st oo/
2B Dol STIRELAZ

L Epon TH OF BELLH= /600 7 2800 — 12 )

 ElE ATl (U, Bra Tl T OF e ar = TFO
L EYETTrr) (o 5007 ofF FPELcs= 320

L tetieEsrvE e o s

e A THE—c / e TE G = J o

Sl = O o0/ z.d

_ﬁ' /

v 42/;_“_ 7#/2 -
0 . p N
0 - Gy peres) = G cr=

S * oul - R .

. . B o
PPNV VDD, 1o NIy T " PR I N N U S T I N N T PSP




i Rk At Sl Rk R g Sadi ¥ L Sl ~ A Y ik Y =T

%5 = /,: I

~ S
-

LS A
il A_ﬁ_:fh,_,_‘; 7&' 7@ F//OS/) oz ¢(/ j/é) CFE

PR

/<_z_/[.""4 67? z=7"

,_;:7_.”‘_,,,-____ /) /7/09“/ 760 - (56//éi7¢ /0[25’ 2—:/]’:3 L F

TR =rpeE=pf .2, —
&‘/‘757.075‘ /?aﬁ/ Zzo) éo,fcj = g e

[ B
e S e T

— — )
. ,.,___,,,ﬂ,j;;;“z;g_ja____ﬁzﬁ/r =/2 \ o o

: _-W_qh__._,-__.,ﬁ__,_“___é‘) -9 /0 oz /760 //7é/302 }77/[; niz& \}/t::/?j/ Loty

7

VEE THE AEC/ET TRIALS TO FRTASLINSNA &L Lnugiels 0 0
—~ = L/ : S ; ; i B ) .~< . .

Tk /_\_,r‘____l.x.

geisict (D =/F92 crs =~ SrAcE=4.0' _m
w/ sz = 4.0 theorzE= S0 Ac-F T ORISR
LIEEAAE /JD, (rizmpe )= /222 ()= Sz )= /o8 ers>srr == 20" T
,//(77':, 3.0’ ngwsff: S oRe-Fr e‘—»_,-_»»-f-'»;‘

LRPEACH &n, = /P // -—ZL-QZ—Z-B = 4328cFs— s E =22

AITNECEDEAIT (D= 0T cFs ~<srg- = /6"

THE TAICCEASE Tl M__@__&/—L——
BEEAL K A7 Lo e Foor. oo S EE el TS

f . . - _— —

8 e ifdimagins ol TS




- - e s = ,J—,_f /
ST DR LT é.)”C/J/Z CES T e 4O ) -

TS IVIETALE TS STAECE (AUSE L L e SFER T -

R R A o N SR NS VA S ot R N R e

BCH =3 - -
R <5 A T3 Tcss  CcLoSS sEcrzos) Soopde  vRE e o
| -//,//_SJ,.;/ yA _:?4'/_751_:4"‘0/// -~ Y A S

Fr7zenn) GR2007 Eouiws ST EELA

.99/ 2/ Ve
2= n ALTZ S e o

LEPIETE ol FLELL A = oo £ /4*’02 - 2o
AT (@) BEST it o= Gt = 270
FLEL T w ELE oF A2EACHE ZEF — . [

ClLAE: .o 2R IR

LI G T S P PN




e T2 j/”%fvcf,.iE B ,,7/, oy
WA / 2 j -
i L0 E ooz 20T L _/oé‘/“* ey

o 7237,-'4,,__71&;5““;<zﬁc-f= 2.8 D et
e o= "% e7s - Zp 2 - ///oj / ciz2 v__ggi;i{':;': ‘ .9 .

4

T <,7;zx-1=_ s

R _ =" 4/0 crs e B2 - (42459_2137#@3 ‘5’/«7’:___ » c

>
o
n
('\

— TRETA . T TAGE

/’3*’7’/,,,,,( 2/_{0 é. é%) }; 0. 0IRE | = 0(33{5__.,

e UP8E THE  AENVE  TEERIALS T ESVALELTS/S A Dl )T
e STFREAM  X—=SEC  RATZAIG CORLVE

L AoEl N EBALEL oLl - _ ]

P ELC L 0,3 T ASP8 e FfS > s T 2.9 o
_ V//(77/é£ 2.2’ /omz»ﬁf S Le-F7 . ) ]

AL (2 /7&/_’142 4228(2 zg«g:z;s—»vl ;2:/ .A L

— L///(7Z_J‘f 2.2 VocuM: She-F7T

e - - )
ZEAC L 0-7?/32;—?{/- L—;‘JZL'/ FIE c FS > <‘7¢,4c—_ = .

- AL TECEDELIT D= 07 cFs —» SZgE= [ 7 e

_ L THE TUMPEASE Tl <7BOE  LAVSED FE L ]

'
Ay 4

L FOS TAEST ST PO T

IR
PV UL

o e T e o o - * g

9 = OSSO e ——t e = =
SIS e, EESLT L T sranE T L

e - e
S e ) ®

T - . L, e e L : . . e e
PO I W IR W PP S ¢TI G S W Sy Wy Ty PR S S PP W N eomonodiirecius PO PR STy SO S B S




t
|
i
i
! .
haara:

. S i L=
I R L2 SEIZ ey e 7 E

i
L

[ B
™

L TR T AT A _a ) =TS E LT e 55 T s T .
LT g p e T DLy 0 p D EE == o, ) SEETT

0

Al A Ad

T L ol
S 80
VL DOTED D TS EFSEETTR X & REEEAHC s AT A T I .
i e M AEE EEER ) ATEA A TE L _
e e , S
- o . .e e

L USE 4 TYETCAL CROSS,  =fryZes] Alosis T E SO
‘ STEEASF  EEACY Aot THE DL T < Lermea
LI oS T LA AT T S T A I e E A

- i Q - /:4‘?//7 //{92/3“6 2

LT SE_REACH = foon £ [(<ics - 43es)
L ELE s :Cz,o‘//,é, BES T op I5m o cFm M= TS
L T ) (G AR oF  FACH E REST
Sn DE = O E8ES

O ¢

LN TE O s oo T




oz /u/ Y T
O T 5« lozs) 25602 - ® -8

p

. i N . . . S
e L4 (T sty < (e _’_/a,_oq;_iL;/éZ_( = B ——

5 Tor  ABous  TISZ: AC_S_Z@__E_SZBL;SJ_MMJ; R
2  ETEE T Xesir | T Tae )l ) 2 . R

.aav-._.——— ——— . o L _______,:_‘ . l-_; g

o2 4 )oRATAL ool L B

ELE = G crs —w <7 = = ' ) ]

L IETFeE = // I E = 2 Ae=FT o T

EREACH R //,a:wuu%ﬂ// SR )= IFes > SEss 27
/1//(71645 2.9 Vdcgmc-/{/ﬂw’f

2 +/17 /

a prshen (o= TaI) = SR ) sers apm e 2 o o

. - ’
 AITECEDEsT RS Y FS 7R E = T

b L T E w&wﬁi—_.r '
LELELCH, A7 A7 A0l LD RE = 0.9 FEFEr. ——

s

-

3 . - —
5

p

b _ e L . R

b .“ .

k o R o _ L o e o "

r :

F oo ST T T e e e — =
® B e - B ) °




P

T Woes
P

|
1

Lo
RE

N

ah

N

AN
72V

T ;.v.:l
- 4

40 <
\A.\ -

ND oA
PV TN

C o

oC 4

el

P

£S5

fcp iz

_ .

o7

e N\\—
Yy

EAVRSZS GEDRE

e

T3

ey

' Y\ AN GV A ' |
! v ! Coao \ .
; : . L :
I . SRR B . A
m . ) ) . ! 1
! i i !
| SR R
,‘ | ' , B
: _ -
! "
; o C . 1

e

\b

—— |

D-15

e

Bl




- T ——— Y LA JNE o s b den g e ooy p— .J T—p——
1~_<-.v..n: RERAN . X R e . .\...,
......; . .,. .. _ .A . . . . ., ... . ! - . . L .

o

e e e e e 'Y o . ®

DA AR T A N

Qcial \\.w )
T ! _ 1 -.I ~
! A “
! m | | |
‘ K XN |
| ~ ) 1
B BRI LS | | .
AL IS SN G ] |
1 ———— kﬁ.\ hulQ\.N\.M\ - m»m:.., = i , . \h\z _
~ 1 ’ _. ‘ V ( ) | h,
M.HHJY\. \Nn\\w\w‘\ ‘ DAJ.; i A w
. ' " ' r 4 t ' N N f
- Y YV T < , J‘v Nw < . ,\T..Iv M S
W 2 ql nSQM\ Pl RERE
Coen f} : ' H i | [
i RN RN | SRR
_ : ; bl Rl DY
. — T , , M
L BRRE RN
! P . :
\ [ T H H ‘, . 7, B -
. AR R S I
i “ ! B _ | .
A t q i I : C L
- . i Ca . i \qu
2 SRR N
. 4 | 4 o ! _ , ﬂ V | 1 . I
1 SRR SRR A i . — LA A R
= B ! ; w ﬁ ! ﬁ | '
£ t < ' . “ , ' ,
b . I
ﬁ SEEEERERNNE S
: B TN IR ISR RN N I i o - - .
] ) ' P : : i
, o i : < ‘ P P _ :
., : Pyt D o ,. ! :
b ‘ P v P H _ ,
: | | _ s o
| | _ V ]
| ] ‘ SRR i _ L

r._—‘v.._-‘rw‘—\ AR SPe e SRe et se somry

€ o ') ) e e e,

o and A el RPN W IR R R JUR ) Ad A A 2 8 0 Ao




o WAL

2

N

. - H
| | = . KRN R | _
| S WE R T SR Lo Lo .g,,t\ L ST BN EEREE P | w
. LN Y .”ﬁ\v\ RS T s N N I i _ i
ZAXNOD NV ENWLYY P \_ \\\ " |
a Tmb%\l&@ LALEACL T, ] el R
| | , “ : |
i i 7 e ' ' , i _
| 0 AR R AR A B DR r [ _,
! ; : _ ]
; |
! | : w q _
_m . SR A ’ T A R I/ S
i S T |
; ‘.\.\r .A\*i‘\‘f\..l .
, i R , s m
ﬂ S il R b o BEREER I - e
: H Lo ENE ‘ .
_ St Piil i ! |
W HAERREEN AN I A AR N | !
S SNSRI S A — - . - —ee a7 S,
M SEEEEE RRERN B R ,
i : ‘ A B C R S B [ IR !
| | SRR R AR RN R PR R A
RN R R i o S I , L ) B
H\I. B Oy ‘TQI..I ” ' o 7 ¢ i , [ | B i P ; : [ . '
| SENEEEEN IO RE RN SRR ERREE RURE RE RN DA |
| S P e e R R EE R R
[ i : RN o ; Ty T -
| e SUEEREE PO N E R RO R R R B
: oot Lo [ b : Cy
N i o RN R
: - ! P P R T T . j ,
: o ! SR DR R I !
u ! Vo oo o V, _
T e e - IR - et R e . S N T T Ty T - Tt
,, 1 ,ﬁ , P , : : . : i m
| “ A I ! R ” *
_ ! ! R | . i
_ 5 S R R B m o !
[ { [ ; I " ! : :
._ | | SRR RNy 1 | | |
, , _ RN o v :
. ! R 2 Loy ” ;
(SR — A , . , SR R S
e @ : ®

Y

ash.

TN




vT————y

RN AN i R A S

wef o
——— et e
byt i
‘,_A,,
RN
| ,
! t
bl , :
: g
P -
N ! N
_a | ) '
P H '
_m T T nte R A
I L . ,
;_; _:, :
R !
g ! C '
. . od
T (4
o .
P [
N I
[ o
,wirlhlalj,, el —t——
| P ,
I L
- ~
R 4 .
: * a
N
bt
, P
R P :
[ P .
HN .
IR M (4]
I '
IR PR AN I
-
t!
1T I
, BN R
. S
. S Bl T I
| i
- - LW s
E’. PN ﬁryL.. N mtala e ataa daa o a s a

PR P AT ol T G WAL W 1




R T—— v

S A 1 . |
e'e @, e ® e ) ® ' ® Y . e Py )
S ' R ' AR f w i ' i ¢ T t e 1 y

o " 4
4
g CwONIITIT? ’
ey, B - > CNLa D
e e e e . R
_ . .
! o o
) . e b R
m IO IR : -_ ﬁa f ! .
! T PRl P VT VL a Pl
! ! RS T DPEX IR AL YO L
L ,, ) -
N n.n/. N I)vf’wmﬂlln-li 7 Mﬁxﬂ%llﬁﬂﬁﬂﬁw\nﬁli::i , -
ot o . ! S g A , o R
{ 1 QAINEYA \\:\Awﬂ\\\%\\\\mngq . o .
{ | , , . , : SR ,,
i | U RPN S R . - i B B et e
I , . s.w.v\w\ ﬁ\, ” Q v\«ﬂvx,(r\ oed Vﬁnn.v : i W .
| L ;

- - - ——— B e e - Ce—t— ———— 1=
: o : . ' !
| | . P :
i ) ' :
]
i . v ”
| P ;
I M 4
I : i
p [ — e e I i
i v t-l
! . PRRTE ;
' ' [ v :
E I 1K
i ' . i
] _ N _
. i ;
P '
‘ ! - B . .
4 w ' .
g N
. _ ! |
| '
f

! .. i t
ol

. ' * + u . |

| | : b

1
' 1 v P -
' T - — —

. ” - ! ’ ] Fo
. i ! i A Pl [
: ; i : i

' h | Py PR
= : | ) ‘, : i P

1 ! [
S

L. - S B

.




°
, . - ° _
- 4
| — o ;
| - ; ' .
{-w_' : P ! “ b
. _ — i )
' . - - ' P ® 4
! i /1 ' 4
I P . : i / d
T L [ ' . N
‘,, o \ . X ' ~ . L,
2 ; ! i _ : . e
g SRR _ v | i -1
- jwf,ﬁﬁﬁf , Ciy i
_ SN R RS I o el I : e EES I ]
A-»arﬂ,xﬁﬂ;; SERRERRE _ _ LA ]
- A il Dy b ek e e _
. RIS oo L G e ]
: ‘ RN RRRRN - wAyLsormog) |l h o . T
. ! ; ” ol t o &\\.s\\uﬂ.ﬂ\ m\\‘vLJQ\nhﬁ.; by w i ; i DR - 4
' F e de ﬁN\“\;mumﬂs,mxﬂ_\ BE A P SIS LIS IRIEEN ]
w TR ik athilal wsfeT T ]
. | ‘L BB Ay L nxwmr“\“i\)\. f ' i ., ! “ P
. IR RS WHJ\M\ SRR AN e RERN SR EAREAR
, L EEsA vl ezl | .
. . SRR, i1a%g IS T .
| R _\%@l:)a;; il
, : _ SR RRRREERER jif:;;u T
_. | .,r.::;._:h;,tu-..m.-_,_l;, S .
. W NN S et SR EEE RN R
| I e R i i il
— - o P SRR N IR - ,
> M | | SEAERERR L “ “ °
; L ST T i _~
: S e s | ! i Sy ! i
il B S I N R
| e |
. : L: “ AERENI ERNE
-. ! L : , ;
_ | L
1 i




T

TYLWT WS¢

T

L i

’,
v
¥
t

.

Pagridad R

'
1
{

3 _, : 2 ’, . |
® . .. [ ] S o ® [ X [ o .. ._ . L
o | \ R Y A i ! I i
: 4 . P e (PR )
S 26— o T .-
o ST L | | M _.
i SR P b , ; | ; W _
! B R N P : B N ‘ ; M
v VT | L AQ AT | Lot Deas s - L
HAHATY [iod Pas-X .\jﬁ_ﬁ. ; ! ;
' , : ,. o ! h i
| O T AR T T WY Ty T s T
b, WD [ s AR ] . | / |
o TAVZYS  NRUFIAA | m m
| A SIS T SRR RN S I SR ESSR IR AU IS FOR
| \:\.«,\Qv a t@\u\ _\a,\\nﬂw*ﬁwu_ iR ! T | / w
o AN R S |
! o R R .
_o — : — -~ S e IIN JE \\ 1,71-
! : R \ . . Ll . /
. EEERE [ b ,_ ; / “
, SEan ENERE Rl ) , N / _ _
b R B : . 0 SN S e e e Aot . _
| SEREEEEEEEE R Lo : , K ]
©o ,i:fm EERR AR _ ! . M
: “ ! _ “ P | P i | b i ; |
B n L , b S SN —
| ARRER N R TR R RRA RN N | e | g &
i AR EEREE R R R AR NN \w s i
I 5 IR VI I I A R R e ; |
_ o w o
| I EE . | o
T — - R R B e e
| SEHIae | | |
, BERE RO EER R N . , | |
| 28 o H R _ | : ,
! DR : a , # !
o 5 I n m
.“ - L BTSN O S A } S L SR S S o e —

P PL. S S Y SR SPTORY S e

POV VAP SLAE WU S0, T WG WO, W, WY S







A.
he
. \,
i m.\
i+
o
0 ¢
W
(Y
o) ;\.V
. -
r\J. b
J ) \
/
r)
N S/

¢
O\
RN
O
g
o fv .|
0) v -

o
-
vy /)
1 Y

R
)
uJ
¢)

a

D-23

et




Nl AL et b Jard gy

APPENDIX E

INFORMATION AS
CONTAINED IN THE NATIONAL
INVENTORY OF DAMS

.. ‘_.‘ .
.. .
PO} e o
. S, - ~\
PR\ R Wy ey




u_ ws L‘M. & u. u\.. ,.M.

| S

! C B
._..r- h Pl
SV Y
e
“ L9y =2h ._nla_ AN « 3
Lo S -
| NOILO3dSH! 403 ALIHOHINY |
i
Lo oo [ |
R L T I I 112\ UL R NOILOMELSHOD
. C ADNIOV AUDLVINGIY
| o i
_ I S , :
‘ A8 NOIIOAEISNDD , A8 ONINTINON]
b L

RRHNETIN : ‘
SXU0T HOLLYIIAYY . o | ALDVAYD TR RS
(O] ) w) E i .

[ ———

Salyy st

SHYVIN3Y

N ]

,:.,T,:

IR ten ol
o T SILIIVEYD INIGNINOSI

P o JGVINA— RIAGL- ALY

L NOLLYIRDA v nou (YIULSNADO IS VIN

T T )

T R e el

m MR LA v ST

| LNIRONNOS 30 3YN |
TN DU IR T T T
T.T_fi Lo *waps b my syl Wy
T T U
[uAjoul Aval usiw b | e
| 3WV0 Ln0ay  3AN1I0NOT SINLIVT I

LI Pl

Y

h A N

IS A U SR

Lomoimdiin i i

fed=dC Lvny Dy ey T R e O A i g SR S S ]

PY

At

_ mw%dkm A3 LINN IHE NESWVYA 30 AHMOLNIANI




")

. 8—-85

O
-
O

e
4
3
1




